Three succeeding assemblages of Early Tournaisian (Mississippian) ammonoids are described from Fezzou (Ma'der) in the Anti-Atlas of Morocco; they are, in ascending order, composed of the following genera: (1) Gattendorfia-Eocanites Assem-
Introduction
The area around Fezzou in the Ma'der region of the eastern Anti-Atlas in Morocco is well known for its rich Late Devonian ammonoid assemblages in limonitic preservation (e.g. Petter 1959 Petter , 1960 , with specimens contained in numerous collections worldwide. These faunas were the subjects of several research projects, and their succession is now rather precisely known (Korn 1999; Becker et al. 2002; .
The occurrence of Carboniferous ammonoids in the Ma'der, particularly at the Aguelmous ridge immediately north-east of Fezzou has been known since the 1930's, when Clariond (1935) locality a few kilometres east of Fezzou and proclaimed a Tournaisian age for this record. This view was adopted in the Carte Gé ologique du Maroc 1 : 200,000 (mapsheet Todhra-Ma'der), published by the Service Gé ologique du Maroc (Destombes & Hollard 1988) , in which Tournaisian sedimentary rocks are shown as exposed in the Aguelmous Syncline. Though it has long been known that "Gattendorfia" and "Prionoceras subbilobatum" can be found in this area (Hollard 1958) , there has been no extensive collection of ammonoid faunas. During several field excursions in the years 2003 to 2006, the Carboniferous ammonoids of the Aguelmous Syncline were extensively collected, and now more than 1,300 specimens from four horizons are available for study.
The ammonoid-bearing section at Aguelmous
The Aguelmous is located northeast of Fezzou in the eastern Anti-Atlas of Morocco (Fig. 1 ). In the literature and on local maps, the name Aguelmous is used for two slightly different topographic structures, i.e., (1) the entire area north-east of Fezzou, and (2) the ridge beginning directly behind the houses north-east of Fezzou and extending for approximately 16 km towards the north-east. This ridge forms the north-western flank of the Aguelmous Syncline and has a SW-NE axis, extending 18 km, with an average width of 6 km. Late Devonian and Early Carboniferous strata have an inclination of 10--15 on both flanks of the syncline and show only little additional deformation. The section begins with fossil-rich Famennian claystones, followed by latest Devonian sandstones of the Aoufital Formation that form a striking topographic ridge (Aguelmous on the north-western flank, Rharrhiz and Rich el Mbidia on the southeastern flank). The depression in the centre of the syncline is composed of Early Carboniferous shales and thin sandstone beds.
Below the Aoufital sandstones, late Devonian grey shales with Wocklumeria-bearing assemblages are overlain by the two to three metres thick equivalent of the Hangenberg Black Shale, first discovered and stratigraphically dated by Korn (1999) in the area of Madè ne el Mrakib southeast of Fezzou. At this place, Korn discovered poorly preserved specimens of Acutimitoceras sp. from the basalmost sandstones of the Aoufital Formation.
The Early Carboniferous sediments of the Aguelmous are mainly composed of siliciclastics (shales, siltstones) with few carbonatic intercalations. The rock succession is deeply weathered and widely covered by debris. Sections can be measured only in few areas, and therefore, a combination of several sections led to the synthesis given in Fig. 2 . Lateral facies changes could not be observed in the study area. Although the faunas described in this study have been surface collected, a mixing of horizons can be ruled out. All assemblages are located in considerable distances from each other and are separated by sandstone ridges. A detailed description of the section was provided in an unpublished thesis by Kaiser (2005) .
Age of the ammonoid fauna
Ammonoid faunas were recorded from beds 2, 12, 16, and 18 (Figs 2, 3) . The ammonoid assemblages of beds 2 and 12 show close similarities with the fauna described by Bockwinkel & Ebbighausen (2006) from Mfis in the southern Tafilalt of Morocco. The lack of index genera such as Paprothites and Pseudarietites, as characteristic for the Gattendorfia Limestone of the Rhenish Mountains (Vö hringer 1960) and South China (Ruan 1981) , but the presence of advanced forms such as Imitoceras speak for a position above the classical Gattendorfia Stufe (Fig. 4) . place this fauna in the Gattendorfia-Eocanites Assemblage of the North African Carboniferous ammonoid succession. Kaiser (2005) correlated this fauna with the lowest Carboniferous Acutimitoceras acutum Zone, based on the occurrence of "Stockumites" (¼ Acutimitoceras) and the "Gattendorfia molaris Group" (¼ Weyerella), confirmed by Gattendorfia and Eocanites. However, Weyerella has not been recorded from Aguelmous, and the other elements do not exclude a younger stratigraphic assignment.
Bed 16 is dominated by the genera Gattendorfia, Kahlacanites, and Hasselbachia. A very similar fauna is known from the Grè s supé rieur de Kahla from the Gara el Kahla near Timimoun in north-western Algeria (Ebbighausen et al. 2004 ). This fauna is placed in the Gattendorfia-Kahlacanites Assemblage ).
The poorly preserved fauna from bed 18 is almost identical with the fauna known from a locality 75 km east of the Aguelmous in the Amessoui Syncline . It belongs to the GoniocyclusProtocanites Assemblage ).
Palaeontological descriptions of the ammonoids
Abbreviations used in the text are dm --conch diameter, ww --whorl width, uw --umbilical width, wh --whorl height, ah --apertural height, IZR --imprint zone rate, calculated (wh-ah)/wh (see , and WER --whorl expansion rate, calculated [dm/(dm-ah)] 2 (Fig. 5A ). Described and illustrated specimens are housed in the collection of the Museum fü r Naturkunde der Humboldt-Universitä t zu Berlin, with the catalogue numbers MB.C.10151--MB.C.10241. The terminology of the suture line ( Fig. 5B) follows . Synonymy lists were partly obtained from the database GONIAT, version 2.60 (Korn & Kullmann 1996) .
Order Goniatitida Hyatt, 1884 Suborder Tornoceratina Wedekind, 1918 Superfamily Prionoceratoidea Hyatt, 1884 Family Prionoceratidae Hyatt, 1884 Subfamily Prionoceratinae Hyatt, 1884
Globimitoceras Korn, 1992 Globimitoceras rharrhizense n. sp. Ty p e l o c a l i t y a n d h o r i z o n. Rich el Mbidia at the Rharrhiz crest north-east of Fezzou (Ma'der, Anti-Atlas, Morocco); bed 18 (Middle Tournaisian). M a t e r i a l. Rich el Mbidia (bed 18): 32 specimens. D i a g n o s i s. Species of Globimitoceras with globular conch at 5 mm conch diameter (ww/dm ¼ 1.00), decreasing to a thickly pachyconic conch at 20 mm dm (ww/dm ¼ 0.70--0.80). Umbilicus very narrow throughout ontogeny (uw/dm ¼ 0.15--0.20 in juveniles; 0.10--0.15 in the adult stage). Suture line with asymmetric, lanceolate and very narrow adventive lobe that is deeper than the external lobe. Ornament with fine, strongly convex growth lines; steinkern without constrictions. Umbilicus in the adult stage surrounded by a conspicuous pad. D e s c r i p t i o n. Paratype MB.C.10185.3 was sectioned and displays the conch ontogeny from 2 to 24 mm diameter (Fig. 7A) . The conch has always a similar form lacking conspicuous changes of morphology, but is much wider in the juvenile stage (ww/dm ¼ 1.20--1.30 at 2--3 mm dm) and becomes continuously more slender (ww/dm ¼ 0.70--0.80 at 16--24 mm dm). The umbilicus becomes narrower during this interval; the uw/dm ratio decreases from almost 0.20 to 0.12. All stages show a low aperture with a whorl expansion rate of about 1.50. Holotype MB.C.10185.1 is an adult individual with 47 mm diameter. It shows the adult modification of the conch in possessing a conspicuous tab around the umbilicus (Fig. 6A ). Close to the aperture, there is a short radial grooving visible, being backwardly bent. The growth lines of the specimen show a rather high dorsolateral projection and turn back to form a very deep ventral sinus.
Paratype MB.C.10185.5 is a specimen of the same size; it shows the characteristic umbilical pad, and also a deep grooving on the inner flank near the end of the last volution. Smaller specimens such as paratype MB.C.10185.4 (33 mm dm) do not show these adult modifications. They possess a pachyconic to globular conch with continuously rounded flanks. The suture line of paratype MB.C.10185.2 is characterised by a very narrow, lanceolate external and adventive lobe, respectively, and by very wide, broadly arched ventrolateral and dorsolateral saddles (Fig. 7B ).
D i s c u s s i o n. It is not easy to attribute the new species to a distinct genus, but, according to the conch geometry and suture line, placement into Globimitoceras is most reasonable. The new species differs from the type species G. globiforme (Vö hringer, 1960) in the more slender conch shape in the adult stage and, in particular, in the presence of the umbilical pad. This character distinguishes G. rharrhizense n. sp. from all other Tournaisian ammonoids. R e m a r k s. When erecting this peculiar species, Bockwinkel & Ebbighausen (2006) had only two specimens. Now, more than 20 additional specimens are available, and the diagnosis is thus revised. In contrast to the original description, the new specimens such as MB.C.10192.2 (Fig. 8B ) have feeble constrictions that extend convexly across the flank and turn back for a shallow ventral sinus. Furthermore, the specimens from Aguelmous show that the apertural height becomes more prominent in stages above 8 mm dm, and hence is characteristic for Acutimitoceras.
Acutimitoceras intermedium (Schindewolf, 1923 R e m a r k s. The new material allowed the preparation of a series of cross sections, from which the conch ontogeny from the initial stage up to 20 mm diameter can be investigated (Fig. 10A-- D e s c r i p t i o n. The cross sections of the material shows a rather wide variability, particularly when the umbilical width is studied (Fig. 13) . The conchs are widest umbilicate at 2--3 mm dm, where the uw/dm ratio reaches a maximum of 0.30--0.40. This ratio then becomes progressively smaller, and the umbilicus is almost closed at 12 mm dm. The conch width index is stable at 0.75--0.85 between 3 and Ebbighausen, V. & J. Bockwinkel: Tournaisian ammonoids from the Ma'der Basin 132 Fig. 10 . Acutimitoceras intermedium (Schindewolf, 1923) from bed 2 of the Aguelmous. A --Cross section, specimen MB.C.10206.1; Â3. B --Cross section, specimen MB.C.10155.4; Â3. C --Cross section, specimen MB.C.10216.1; Â3. D --Suture line (reversed), specimen MB.C.10155.5, at 2.4 mm ww, 1.3 mm wh; Â10. E --Suture line specimen MB.C.10155.6, at 5.1 mm dm, 4.2 mm ww, 2.1 mm wh; Â7. F --Suture line, specimen MB.C.10155.4, at 10.8 mm dm, 7.9 mm ww, 5.0 mm wh; Â6. G --Ontogenetic development of the whorl width index (ww/dm) and umbilical width index (uw/dm). H --Ontogenetic development of the whorl expansion rate (WER). Fig. 11 . Acutimitoceras occidentale Bockwinkel & Ebbighausen, 2006 from bed 2 of the Aguelmous. A --Cross section, specimen MB.C.10196.2; Â3. B --Cross section, specimen MB.C.10196.3; Â3. C --Suture line, specimen MB.C.10158.3, at 6.0 mm ww, 5.5 mm wh; Â5. D --Suture line, specimen MB.C.10158.2, at 8.8 mm dm, 6.3 mm ww, 4.6 mm wh; Â5. E --Suture line, specimen MB.C.10158.4, at 6.8 mm ww, 6.4 mm wh; Â5. F --Ontogenetic development of the whorl width index (ww/dm) and umbilical width index (uw/dm). G --Ontogenetic development of the whorl expansion rate (WER). 10 mm dm. Between 2 and 12 mm dm, there is a continuous increase of the apertural height (WER increasing from 1.60 to 1.80).
Specimen MB.C.10152.2 is a characteristic specimen that has an 11 mm conch diameter, 12 chambers on the last volution and is fully septate (Fig. 12C) . The thickly pachyconic, almost involute specimen has weak steinkern constrictions, which extend with a concavo-convex course across flanks and venter. The smaller specimen MB.C.10152.1 (7 mm dm) has a similar conch, but with a slightly opened umbilicus (Fig. 12D) . It possesses rather strong constrictions, which turn forward on the flank and form a shallow ventral sinus. The suture line of specimen D e s c r i p t i o n. The general conch ontogeny closely resembles the preceding species, with a serpenticonic juvenile stage followed by a stage, in which the whorl height is enlarged and the umbilicus progressively closes. The whorl cross section is almost circular at 8--11 mm conch diameter but becomes laterally compressed at higher diameters (Fig. 14) . The holotype (MB.C.10156.1) is a medium-sized fully septate specimen (15 mm dm), which has 12 chambers of equal length (Fig. 12E) . It is thinly pachyconic (ww/dm = 0.61) and widest near the umbilicus with an almost closed, funnel-shaped umbilicus. The specimen has three irregularly spaced, weak constrictions. The suture line has a narrow, slightly pouched external lobe, a broadly rounded ventrolateral saddle, and a rather wide adventive lobe, in which the flanks are almost parallel in the upper part (Fig. 14F) .
The smaller paratypes MB.C.10156.4 (6.5 mm dm), MB.C.10156.3 (10 mm dm), and MB.C.10156.2 (13 mm dm) show the transition from the juvenile to the adult stage, i.e., closing of the umbilicus, widening of the conch, and changing the course of the constrictions from concavo-convex to convex. D i s c u s s i o n. A. sarahae differs from the co-occurring A. endoserpens n. sp. in having a wider conch, with a ww/wh ratio of 1.40 at 13 mm in A. sarahae and 1.00 in A. endoserpens. In A. hilarum Korn, 2002 similar conch ratios are seen, but the aperture is much lower in this species (WER ¼ 1.70 at 15 mm dm). Other species of Acutimitoceras, such as A. intermedium (Schindewolf, 1923) may possess similar adult conchs, but differ in the much less widely umbilicate juvenile stage.
Acutimitoceras mfisense Bockwinkel & Ebbighausen, 2006 Figs 15A--C, 16 R e m a r k s. There is very close resemblance between the specimens from the type locality at Mfis and the material from Aguelmous, visible in the cross section (Fig. 16A ), the suture line (Fig. 16B) , and the ontogenetic trends of the conch geometry (Fig. 16C, D ). An emendation of the original diagnosis is hence not required.
Acutimitoceras endoserpens n. sp. (Fig. 17A--F) ; these permitted the detailed study of ontogenetic changes of the species. Variability within the material is limited but as can be seen in the growth curves, there are significant ontogenetic changes (Fig. 17I, J ). There is a serpenticonic juvenile stage up to about 6 mm conch diameter, and thereafter, rapid overlapping of whorls takes place with the result of an involute, discoidal conch with laterally compressed whorl cross section. This development is paralleled by a continuous increase of the apertural height; the whorl expansion rate ranges between 1.50 and 1.60 at 6 mm dm and then increases to 1.75--2.00 at 15 mm dm.
Holotype MB.C.10153.1 is a well preserved, fully septate preadult specimen with a nearly13 mm conch diameter (Fig. 15E) . It has 15 chambers with almost equal distances on the last preserved whorl. Conch proportions are: ww/dm ¼ 0.48, uw/dm ¼ 0.15, but the specimen shows the almost complete closure of the umbilicus on the following whorl, of which the umbilical wall is impressed in the matrix that is preserved in the umbilicus. The specimen has four constrictions at variable distances; these constrictions extend linearly over the flanks and turn back to create a very shallow ventral sinus. The suture line has a narrow and deep, lanceolate external lobe, an asymmetric, ventrally inclined ventrolateral saddle, and a slightly asymmetric, V-shaped adventive lobe (Fig. 17H ). The umbilicus is almost completely closed in specimens above 13 mm dm, such as MB.C.10215.1 (Fig. 15D ). Smaller specimens, e.g. MB.C.10153.2 (10 mm dm) and MB.C.10191.1 (7 mm dm) display a very different morphology with open umbilicus and an almost circular whorl cross section. They show rather deep, protracted steinkern constrictions which have a well-developed ventral sinus (Fig. 15F, G ). R e m a r k s. Two specimens preserved as siderite have been sectioned, and, based on conch differ- ences, it is not clear if they belong to the same species ( Fig. 21A, B ). Both have very evolute inner whorls with a maximum uw/dm ratio of 0.40--0.50 at 2--4 mm conch diameter. The umbilicus is closed at 20 mm dm. The ww/dm ratio is lowest when the umbilicus is widest, followed by an increase of the ww ratio. The conchs are thickly pachyconic (ww/ dm ¼ 0.80) at 20 mm dm. The suture line of specimen MB.C.10209.1 possesses a deep and narrow lanceolate external lobe, which is slightly pouched. A broadly rounded ventrolateral saddle and a V-shaped adventive lobe is present on the flank (Fig. 21C ). D e s c r i p t i o n. The holotype has a diameter of almost 12 mm, and the last whorl largely represents the body chamber (Fig. 18F ). It is discoidal (ww/dm ¼ 0.52) with a punctiform umbilicus. Flanks and venter are continuously rounded, and the umbilical wall is oblique. The steinkern has strong constrictions, which are almost exactly arranged in distances of 60 . Their course is biconvex with a very low dorsolateral and a more pronounced ventrolateral projection. The ventral sinus is shallow and slightly chevron-shaped. The suture lines shows juvenile aspects, e.g. the external lobe is V-shaped and the adventive lobe is rounded (Fig. 23 ).
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D i s c u s s i o n.
A. pentaconstrictum has a somewhat isolated position within the genus. Strong steinkern constrictions are present in some other species, such as A. prorsum (Schmidt, 1925) and A. stockumense Korn, 1984 , but these species possess an open umbilicus at the stage when the new species is already completely involute. The most similar species is obviously "Mimimitoceras crestaverde Korn, 1992 " from the Gattendorfia Stufe of the Carnic Alps (Korn 1992b) , of which only one small specimen is known.
Costimitoceras Vö hringer, 1960
Ty p e s p e c i e s. Costimitoceras ornatum Vö hringer, 1960
C o m p o s i t i o n o f t h e g e n u s. Costimitoceras ornatum Vö hringer, 1960; Gattendorfia Stufe, Rhenish Mountains. Costimitoceras epichare (Ruan, 1981) ; Gattendorfia Fauna, Guizhou. Costimitoceras aitouamar n. sp.; Gattendorfia-Eocanites assemblage; Anti-Atlas.
G e n u s d e f i n i t i o n. Acutimitoceratinae with biconvex growth lines, which form a pronounced ventrolateral salient. Spiral lines and/or ventrolateral grooves may be present.
D i s c u s s i o n. Only two species are thus far included in the genus Costimitoceras, and these may even be synonyms. With the new form described below, another species that most likely belongs to the genus is introduced. Unfortunately, there is no shell preserved in this new material and thus the generic assignment is not completely certain. The strikingly biconvex growth lines, the periodically strengthened growth lines, and the weak spirals impressed on the steinkern in the new species however, make such an assignment most likely.
Costimitoceras aitouamar n. sp. Aperture low in the juvenile stage and becoming higher during ontogeny; whorl expansion rate higher than 2.00 at 10 mm diameter. Steinkern without constrictions, shallow ventrolateral groove. Suture line with narrow, lanceolate external lobe and V-shaped, subacute adventive lobe. D e s c r i p t i o n. The bivariate plots show that within the sectioned specimens, there is rather little variability in conch width and umbilical width ratios, but the whorl expansion rate has a wider range (Fig. 24H,  I ). The cross section of specimen MB.C.10197.1 shows a short, widely umbilicate juvenile stage, and already the third whorl embraces the preceding to a large degree (Fig. 24A ). The umbilicus is closed by the fourth whorl at about 2 mm conch diameter. The conch becomes continuously thinner during ontogeny, and the umbilicus remains closed. Holotype MB.C.10159.1 is, at a diameter of 11.5 mm, the largest of the specimens (Fig. 18G) . Its last whorl belongs almost completely to the body chamber that shows some impressions of the shell surface. The conch is slightly distorted, being lenticular with an almost closed umbilicus. A shallow ventrolateral groove is fairly well visible; it Fig. 24 . Costimitoceras aitouamar n. sp. from Bed 2 of the Aguelmous. A --Cross section, paratype MB.C.10197.1;Â3. B --Cross section, paratype MB.C.10159.3; Â3. C --Cross section, paratype MB.C.10197.2; Â3. D --Suture line, paratype MB.C.10159.4, at 2.5 mm dm, 1.7 mm ww, 1.4 mm wh; Â14. E --Suture line (reversed), paratype MB.C.10159.5, at 4.7 mm dm, 3.0 mm ww, 2.5 mm wh; Â10. F --Suture line, paratype MB.C.10159.6, at 7.3 mm dm, 3.9 mm ww, 4.1 mm wh; Â7. G --Suture line, paratype MB.C.10159.7, at 9.2 mm dm, 5.0 mm ww, 5.3 mm wh; Â7. H --Ontogenetic development of the whorl width index (ww/dm) and umbilical width index (uw/dm). I --Ontogenetic development of the whorl expansion rate (WER).
separates the flanks from the narrow venter. The body chamber shows impressions of periodically strengthened growth lines, which extend with biconvex course on flanks and venter, forming a prominent ventrolateral projection and a rather deep ventral sinus. At the terminal end, impressions of a spiral ornament are visible in the ventrolateral region.
Smaller specimens such as paratype MB.C.10210.1 show a very similar conch morphology and a similar ornament impression, but without traces of spiral lines (Fig. 18I) . The umbilicus is punctiform in these specimens.
The ontogeny of the suture line shows a narrowing of the external lobe, which is U-shaped in the early juvenile stage and deep and lanceolate in later growth stages (Fig. 24D--G conch geometry, but possess much weaker steinkern constrictions. The suture line is similar to the type specimens; it has an adventive lobe that resembles the external lobe, but is slightly less deep.
Hasselbachia arca n. sp. (Fig. 27A--C) . The conch becomes almost continuously slender during ontogeny, with a ww/dm ratio of 0.80 at 1--3 mm dm to 0.60 at 10--12 mm dm. Distinct growth stages can not be separated. In contrast, the umbilicus shows a more complex development, with an opening from 0.20 in the initial stage to 0.40 at 3 mm dm, and thereafter a slight decrease to 0.35--0.40 at 10 mm dm. The conch has a crescent-shaped whorl cross section throughout ontogeny, and a very low aperture (WER 1.45--1.50).
Specimen MB.C.10233.1 was chosen for holotype. It is a specimen with a 9 mm conch diameter and is a fully septate steinkern with some attached but strongly corroded shell remaining (Fig. 25E) . It is thinly pachyconic (ww/dm ¼ 0.65) with an umbilicus that has almost 0.40 of the conch diameter. Umbilical wall and umbilical margin are rounded. The specimen has two constrictions standing vis-à -vis; they turn slightly back from the umbilicus and form a wide and shallow ventral sinus. The constrictions are faint on the shell surface but much more pronounced on the steinkern. All other specimens possess irregularly spaced, weak steinkern constrictions, which turn back on the flanks and extend with a very wide and shallow sinus across the venter. The course of the suture line is almost identical with that of H. gourara; there is a rather wide external lobe with parallel flanks in the upper half, a symmetric and broadly rounded ventrolateral saddle, and an adventive lobe that has almost the same shape as the external lobe (Fig. 27D ). R e m a r k s. The material is too incomplete for a distinct attribution to species. It has a somewhat intermediate position between H. gourara and H. arca, possessing a wider conch than the first and a narrower umbilicus than the second (Fig. 28D, E) .
Kornia n. gen. Vö hringer, 1960) . A characteristic of Hasselbachia is the constantly low aperture and the strong overlap of adult whorls, a feature that is not as well developed in "Imitoceras sphaeroidale Vö hringer, 1960". This species, which has the general conch shape of Acutimitoceras, but with a markedly lower aperture, possesses growth trajectories rather similar to the new species, and is therefore included here.
Kornia citrus n. sp. D e s c r i p t i o n. The two sectioned specimens MB.C.10165.2 and MB.C.10202.1 (Fig. 30A, B) offer an insight into the conspicuous conch ontogeny up to 8 mm diameter. Growth starts with a short serpenticonic stage that ends at about 2 mm conch C --Suture line, specimen MB.C.10180, at 6.7 mm dm, 4.6 mm ww, 2.9 mm wh; Â7. D --Ontogenetic development of the whorl width index (ww/dm) and umbilical width index (uw/dm). E --Ontogenetic development of the whorl expansion rate (WER).
diameter, followed by a rapid increase of the whorl width (ww/dm ¼ 1.20--1.30 at 5 mm dm), followed by a decrease in whorl width (Fig. 30E ). Three whorls, from 3 to at least 8 mm conch diameter, are C-shaped with a pronounced umbilical rim, which separates the semicircular umbilical wall from the wide venter. The aperture is very low in all stages and results in a rather stable whorl expansion rate of approximately 1.50 (Fig. 30F) . Paratype MB.C.10165.4 has a 16 mm diameter and is the largest specimen of the species (Fig. 29A) . It is globular (ww/dm ¼ 0.90) with a nearly closed umbilicus, which exhibits the characteristic umbilical rim to a lesser degree than the sectioned smaller paratypes. The specimen is fully septate and encrusted by limonite; therefore, no details of the steinkern surface are visible. The suture line has a deep, lanceolate external lobe, a symmetric and rounded ventrolateral saddle, and a rather narrow, asymmetric adventive lobe with steep ventral and curved dorsal flank.
Holotype MB.C.10165.1 (Fig. 29B) is a spindleshaped steinkern of 6.5 mm dm and has a very low aperture. The umbilical rim is very well visible and forms a thick round pad. The steinkern is smooth. Suture lines were drawn from paratypes MB.C.10165.3 and MB.C.10202.2 (Fig. 30C, D) , both at approximately 6.5 mm conch diameter. They differ somewhat in the width of the lobes but possess like the holotype, a lanceolate external lobe, a continuously rounded, symmetric ventrolateral saddle, and an asymmetric adventive lobe.
D i s c u s s i o n. The new species can easily be separated from any other ammonoid from the Gattendorfia faunas by its umbilical pad. Similar growth trajectories can be seen only in "Imitoceras sphaeroidale Vö hringer, 1960" which however, has a wider umbilicate juvenile stage. An ammonoid similar to Kornia citrus was figured by Korn & Weyer (2003, pl. 2: fig. 20, 21) as "Paragattendorfia n. sp. 1". This specimen from Oese in the Rhenish Mountains has a globe shape with a very low aperture and a very narrow umbilicus. It has growth lines which turn strongly back from the slightly elevated umbilical margin. In conch shape and form of the umbilicus, the taxon in open nomenclature resembles the new species and may belong to the genus Kornia. R e m a r k s. Little can be added to the original description of the species. The new material differs from the material from the type locality in the slightly less evolute inner whorls, but this difference is regarded as intraspecific variability. The suture line of specimen MB.C.10242 has a rather strongly pouched external lobe with sinuous flanks (Fig. 32D) , and differs in this respect from a paratype of about the same size from Mfis. (Fig. 35A) . The umbilicus reaches a maximum of 0.60 at 4--7 mm conch diameter, and a subsequent decrease to 0.35 at 33 mm dm. The absolute width of the umbilicus increases constantly, and the umbilical wall, convexly rounded in juvenile and intermediate stages, turns to become flattened and steep on the last volution. MB.C.10232.3 is a corroded specimen of 52 mm conch diameter; it is thinly pachyconic (ww/dm ¼ 0.63) with an umbilicus of one fourth of the conch diameter (Fig. 34D ). Flanks and venter are broadly rounded, and the umbilical margin appears to be subangular. The specimen has fine convex growth lines which form a deep sinus on the venter. Specimen MB.C.10232.1 (73 mm dm) is the largest among the material; it is a corroded fragment but shows that the umbilicus, 16.5 mm wide, is opened in the adult stage (Fig. 34A ).
D i s c u s s i o n. The conch of G. jacquelinae is similar to that of G. costata Vö hringer, 1960, but lacks the ribbing of that species. G. crassa is another similar species, but the size of its umbilicus stagnates in its opening in the adult stage, whereas it slowly but constantly opens in G. jacquelinae. Furthermore, G. crassa has juvenile whorls with slightly flattened venter, unlike the rounded venter of G. jacquelinae. .1, at 3.8 mm ww, 2.3 mm wh; Â7; bed 2. E --Suture line, specimen MB.C.10161.2, at 7.3 mm ww, 2.6 mm wh; Â7; bed 2. F --Ontogenetic development of the whorl width index (ww/dm) and umbilical width index (uw/dm). G --Ontogenetic development of the whorl expansion rate (WER).
The cross sections MB.C.10175.1, MB.C.10230.3, and MB.C.10175.2 provide insight into the ontogenetic development that as is characteristic for the genus Gattendorfia, shows rather distinct growth intervals ( Fig. 36A--C) , beginning with a serpenticonic early juvenile stage (ending at 8--10 mm dm), and then transforming into a pachyconic stage. The aperture is low throughout ontogeny, with a slow increase of the whorl expansion rate from 1.50 at 2 mm dm to 1.60 at 20--40 mm dm. Large specimens such as MB.C.10175.4 (40 mm conch diameter) appear to be smoothshelled without constrictions or strengthened growth lines (Fig. 34E) . The specimen is a thickly pachyconic conch (ww/dm ¼ 0.82) with a moderately narrow umbilicus (uw/dm ¼ 0.32) that is bordered on the flanks by a subangular umbilical edge.
The suture line of specimen MB.C.10175.3 shows a lanceolate, slightly pouched external lobe, which is deeper than the similar adventive lobe (Fig. 36D) . Both lobes are separated by an almost symmetric, broadly arched ventrolateral saddle. D i s c u s s i o n. G. debouaaensis belongs to a species of the genus in which the adult stage is obviously not becoming slender, and in this trait differs from species such as G. crassa Vö hringer, 1960, G. lhaceni n. sp., and G. jacquelinae Ebbighausen, Bockwinkel, Korn & Weyer, 2004 . G. gisae n. sp. has also a thickly pachyconic adult stage, but differs in the rounded umbilical margin and the higher aperture (WER ¼ 2.00 at 40 mm dm) from G. debouaaensis. Korn & Feist (2007) showed that the genera Gattendorfia Schindewolf, 1920 and Zadelsdorfia Weyer, 1972 cannot be separated, and that the latter has to be treated as a junior synonym. The putative difference between them has been the shape of the external lobe, which is lanceolate in Gattendorfia and pouched in Zadelsdorfia. The North African material, however, provides firm evidence that a pouched lobe is present in most of the Gattendorfia species.
Gattendorfia lhceni n. sp. D e s c r i p t i o n. The growth trajectories show a complex picture, and the conch parameters are correlated to some degree (Fig. 37G, H) . The conch is globular in the initial stage (ww/dm ¼ 0.80--0.95 at 1 mm dm), rapidly becoming discoidal (ww/dm ¼ 0.40--0.50 at 3--4 mm dm), then becoming thicker again (ww/dm ¼ 0.55--0.65 at 10 mm dm), and finally, being thickly discoidal in the adult stage (ww/dm ¼ 0.50 at 45 mm dm). This development is paralleled by changes in the umbilical width, with a uw/dm ratio of 0.55--0.65 at 3--6 mm dm, a subsequent reduction to a value of 0.20 at 16 mm dm, and maintenance of this ratio in the adult stage. The aperture is low in early growth stages (WER ¼ 1.50--1.60 up to 4 mm dm), and thereafter almost continuously increases to 1.90 in adults. Holotype MB.C.10225.1 is a rather well-preserved steinkern of 44 mm dm; it is fully chambered with 12 septa, which do not show crowding (Fig. 34H) . The conch is thickly discoidal (ww/dm ¼ 0.53) and widest at the pronounced subangular umbilical edge. The umbilical width is one fifth of the conch diameter. The steinkern has a few feeble constrictions, which turn backwards from the umbilicus. Between them, a faint ribbing is visible on the inner flanks. In the suture line of the holotype, the very narrow, slightly inflated external lobe is most conspicuous on the flank, followed by an almost symmetric ventrolateral saddle and an almost symmetric adventive lobe with subparallel flanks in the upper half (Fig. 37F) .
Paratype MB.C.10225.2 is smaller (26 mm dm) but resembles the holotype in conch shape and steinkern ornament (Fig. 34I) . The riblets are stronger in this specimen.
The juvenile specimens show a completely different conch morphology, as visible in the cross sections and the plots of the growth trajectories. Paratype MB.C.10225.4 (10.5 mm dm), for instance, has an open umbilicus (uw/dm ¼ 0.37) and ventrally depressed whorls. It has four rather strong steinkern constrictions, which extend almost linearly across the flanks and form a shallow sinus on the venter (Fig. 34K ). D e s c r i p t i o n. Cross sections MB.C.10176.1 and MB.C.10231.1 display the development of conch geometry, which is normal for a species of Gattendorfia (Fig. 38A, B) . A distinct serpenticonic stage does not exist; the inner whorls are slightly more evolute than the outer, but the uw/dm ratio does not exceed a value of 0.40. The conch is pachyconic in all stages, with a ww/dm ratio of 0.70 at 6 mm conch diameter, increasing to 0.80 in later stages. All growth stages show a similar kidney-shaped whorl cross section, but the apertural height increases rather quickly from 1.60 at 10 mm dm to 2.00 at 30 mm dm. The umbilical wall is rounded throughout ontogeny.
The sectioned specimen MB.C.10176.1 was chosen for the holotype; it shows the conch development as well as the suture line. Its diameter is almost 62 mm and is thickly pachyconic (ww/dm ¼ 0.77) with a moderate umbilicus (uw/dm ¼ 0.27). The specimen is somewhat corroded but it appears that there are no details of ornament visible, and constrictions are lacking. The suture line shows a narrow, lanceolate and slightly pouched external lobe and a narrowly rounded ventrolateral saddle. The lanceolate adventive lobe is wider than the external lobe; both lobes have the same depth (Fig. 38D) .
Paratype MB.C.10231.2 with a 128 mm conch diameter is the largest specimen of the material from Aguelmous. At this diameter, the conch is still thinly pachyconic (uw/dm ¼ 0.60) with a narrow umbilicus (uw/dm ¼ 0.21). The corroded shell surface shows strongly rursiradiate growth lines. D i s c u s s i o n. G. gisae n. sp. differs from the other pachyconic species of Gattendorfia in the absence of a truly serpenticonic juvenile stage and by the rounded umbilical margin. A further distinguishing character is the adult heightening of the aperture, leading to a whorl expansion rate of 2.00.
Gattendorfia sp. R e m a r k s. Only insufficiently preserved specimens are available for study, and therefore, the material is described in open nomenclature. Specimens such as MB.C.10189 (50 mm dm) have a thickly discoidal to pachyconic conch with an umbilicus of approximately one fifth of the conch diameter. They possess faint riblets, which extend almost linearly or convexly across the flanks and turn back to a wide and shallow ventral sinus. A faint spiral ornament is visible in some of the specimens. The suture line has a slightly pouched external lobe, slightly inflated ventrolateral saddle, and an asymmetric adventive lobe with steep ventral flank.
Kazakhstania Librovitch, 1940
Ty p e s p e c i e s. Gattendorfia ( R e m a r k s. The material from Aguelmous consists of small specimens which reach only 7 mm in conch diameter. A suture line is shown in Fig. 40 ; it shows a very deep, lanceolate external sinus and a U-shaped adventive lobe that is much shallower. This lateral lobe lies on the umbilical wall. M a t e r i a l. Bou Tlidat (bed 2): 11 specimens, Tazoult (bed 2): 2 specimens, Tazoult (loose): 1 specimen.
Kazakhstania nitida
R e m a r k s. fig. 6A , B, C. M a t e r i a l. Rich El Mbidia (bed 18): 9 specimens.
R e m a r k s. Only fragmentarily preserved specimens are available, but these contribute additional information about the species. The new material consists of larger specimens than the original suite, but the specimens are very similar in conch form and ornament. In Particular specimens MB.C.10186.1 and MB.C.10186.2 possess sharp rursiradiate ribs and delicate spiral ornament in the rib interspaces. Specimen MB.C.10186.3 was sectioned but only allows the study of the last 2. whorls. The whorl outline is strongly affected by the sharp ribs (Fig. 43) . M a t e r i a l. Bou Tlidat (bed 2): 10 specimens, Tazoult (bed 2): 3 specimens, Tizi Ibaouâ ne (bed 2): 1 specimen. D e s c r i p t i o n. The new material permits the description of conch ontogeny, which, however, is rather unspectacular. The conch, beginning pachyconic in the initial stage, becomes rapidly thinner and has a ww/dm ratio of 0.40 at 4 mm diameter. At the same time, the umbilicus is opened to a uw/dm ratio of 0.50. The whorl expansion rate is stable throughout ontogeny, being 1.75--1.80 (Fig. 45D, E) . Specimen MB.C.10160.1 is the best preserved of the newly collected material (Fig. 44A) . It has 13 mm diameter and is fully chambered with 13 septa on the last volution. The whorl cross section is almost circular, and the rate at which the whorls embrace is low. Faint riblets are visible on outer flanks and venter, they form a shallow ventral sinus. The suture line of the specimen possesses an external lobe that is much deeper than the asymmetric adventive lobe. Both are separated by an inflated ventrolateral saddle.
Eocanites sp. R e m a r k s. The material is too poor for a distinct interpretation. The assignment to Eocanites is based on a close similarity to specimens figured by , which show the characteristic suture line.
Becanites Korn, 1997
Ty p e s p e c i e s. Protocanites algarbiensis Pruvost, 1914. Becanites sp. R e m a r k s. The single specimen MB.C.10174 allows the attribution to a distinct genus, but nothing further. The conch is at 12.5 mm diameter, discoidal (ww/dm ¼ 0.30) and widely umbilicate (uw/dm ¼ 0.43). The whorls embrace only to a very low degree, and the whorl cross section is compressed and oval. In the penultimate whorl, there are some faint ribs visible, which turn back on the flanks. The suture line of the specimen possesses a lanceolate external lobe, a pouched and blunt adventive lobe, and a small lateral lobe that is similar to the adventive lobe.
Kahlacanites Ebbighausen, Bockwinkel, Korn & Weyer, 2004 Ty p e s p e c i e s. Kahlacanites mariae Ebbighausen, Bockwinkel, Korn & Weyer, 2004 . D e s c r i p t i o n. The specimens from Aguelmous are much better preserved than the original material from the Gara el Kahla, and thus the description of the species can be updated (Fig. 47A, B) . Cross sections MB.C.10236.2 and MB.C.10236.3 show the ontogenetic development of conch geometry, which in turn shows the transformation of ventrally depressed, semilunate innermost whorls to laterally compressed whorls in the adult stage. The ww/dm ratio decreases from 0.60 to 0.30 between 1.5 and 20 mm conch diameter, but the uw/dm ratio remains rather stable around 0.40. A slight opening of the umbilicus (uw/dm ¼ 0.40--0.50) can be seen between 2 and 5 mm dm (Fig. 47E, F) .
The suture lines of specimens MB.C.10218 and MB.C.10181.1 have a pouched external lobe which is widest near its base. On the flank an almost symmetric, inflated ventrolateral saddle, a lanceolate adventive lobe, an inflated dorsolateral saddle, and a lateral lobe follows. A shallow umbilical lobe lies on the umbilical wall (Fig. 47C, D) . The two figured suture lines differ in the width of their elements: the ventrolateral saddle is wider in the larger specimen, and the adventive lobe is narrower. By contrast, the lateral lobe is wider in the larger specimen.
Specimen MB.C.10181.1 is the best preserved within the material. It has 20 mm diameter and is fully septate with 18 chambers on the last volution. The steinkern is smooth except for a barely visible radial folding on the surface. Specimen MB.C.10236.5 (19 mm dm) is preserved with attached shell remains. These show rather coarse growth lines, extending with a lateral sinus and a ventrolateral projection across the flanks. R e m a r k s. Only one specimen (MB.C.10237; 14 mm dm) is available; it confirms the original Description. The conch is discoidal (ww/dm ¼ 0.37) with a wide umbilicus (uw/dm ¼ 44), and the whorl cross section is oval with slightly converging flanks. The suture line is characteristic for the genus with a pouched external lobe, a similarly shaped adventive lobe, a smaller lateral lobe, and a very shallow umbilical lobe on the umbilical wall (Fig. 47G) . D e s c r i p t i o n. The single specimen MB.C.10226 with 8 mm diameter is fully septate with approximately 16 chambers (Fig. 44F ). It is a lenticular conch (ww/dm ¼ 0.55) with an almost closed umbilicus and a keeled narrow venter. The aperture is high (WER ¼ 2.28). Apart from the conch shape, the specimen is particularly peculiar because of its suture line, which is so far notknown from any other ammonoid. It may be a juvenile suture, in which some distinctive characters are not yet developed, but the very small, broadly V-shaped external lobe and the very large, asymmetric and rounded adventive lobe are very striking (Fig. 50) .
gen. indet. 2 gen. indet. 2 sp. indet. R e m a r k s. The single specimen MB.C.10178 with 54 mm diameter is fragmentary, and unfortunately, many aspects of conch and septum morphology are unknown. It is obvious that the conch is thinly discoidal, but caused by erosion, it cannot be stated whether the venter is rounded, tabular, or acute. The conch is ornamented with shallow sinuous ribs, some of them intercalated in the midflank area. In its general appearance, the specimen resembles the genus Qiannanites Ruan, 1981, but more material is required for an assignment to this genus. Conch dimensions and ratios of ammonoids from the Aguelmous. 
